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Introduction 
Portable devices for the measurement of peak 
expiratory flow (PEF) were pioneered by Martin 
Wright, who introduced his variable orifice PEF 
meter in 1959 (1). Since then a number of lightweight 
PEF meters have become available, and these are 
used commonly in both the diagnosis and the 
management of asthma. Over the past 8 yr, self- 
management plans in asthma using peak flow 
monitoring have become used widely (2,3). 
Benefits of PEF Monitoring 
Many children with asthma are not able to per- 
ceive adequately the degree of airway obstruction 
they are currently experiencing (4). Even after a 
period of regular peak flow monitoring, the percep- 
tion of children and their parents of the degree of 
airflow obstruction does not improve (4). An objec- 
tive measure of the severity of airflow obstruction 
should, therefore, allow more effective management 
with a reduction in both mortality and morbidity 
from the disease, although little objective evidence in 
support of this exists. Peak flow meters became 
available on prescription in the U.K. in October 
1990, despite there being limited evidence to 
demonstrate their effectiveness. 
Peak flow monitoring in selected patients may be 
of use for the following: 
DIAGNOSIS 
Peak flow monitoring over even relatively short 
periods of time can be a useful adjunct to a clinical 
history and examination, especially in variants of 
asthma such as cough variant asthma and asthma 
induced by viral infections. Bronchodilator response 
can be assessed using PEF measurements. 
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MONITORING THE EFFECT OF TREATMENT 
Peak expiratory flow monitoring can be a useful 
adjunct to symptom monitoring in determining the 
efficacy of treatment change. 
SELF-MANAGEMENT PLANS 
In selected patients, particularly those with poor 
perception of their symptoms, self-management plans 
based on PEF measurement may lead to improved 
asthma control. 
RESEARCH 
Peak expiratory flow measurement provides an 
objective, albeit effort dependent (see below), 
measure of airflow obstruction. 
Limitations of PEF Monitoring 
There are a number of limitations to the usefulness 
of PEF monitoring: 
AGE 
The age at which a child becomes able to use 
a peak flow meter effectively is variable, but is 
approximately 4 years. It is important to note that a 
child who can use a peak flow meter with adequate 
technique when well, may be unable to do so when 
experiencing airflow obstruction. 
EFFORT DEPENDENCE 
Although Kano et al. (5) propose that PEF is 
determined by wave speed flow limitation in the 
airways, it is generally accepted that PEF is effort 
dependent. Therefore, the accuracy of the measure- 
ment depends upon the motivation of the patient. 
COMPLIANCE 
The majority of patients prove able to comply with 
regular PEF monitoring over short periods of time. 
However, many are unable to comply with long-term 
regular measurement. 
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TECHNIQUE 
There are a number of ways in which PEF 
measurement can be falsified. Spuriously high 
measurements can be produced by the technique of 
‘spitting’, especially in meters with a small mouth- 
piece orifice. This manoeuvre, an explosive decom- 
pression of the gas in the upper airway using the 
tongue to occlude the mouthpiece, is more common 
in boys than girls, and can produce values up to 
100% higher than the true value. Conversely, 
peak flow ‘faking’, a technique more common in 
adolescent females, can lead to spuriously low 
readings. This can be regarded as a form of 
Munchausen’s disease. 
ACCURACY 
There are a number of important issues regarding 
the accuracy of PEF meters which will be discussed 
below. 
Accuracy 
There are difficulties in providing a gold standard 
against which the accuracy of PEF meters can be 
measured. These meters are designed to be used in 
clinical situations by human subjects. However, the 
use of a human subject as a standard has obvious 
disadvantages due to their lack of an absolute stan- 
dard of flow. The accurate measurement of gas flow 
is difficult. The original Wright meters were cali- 
brated against a pneumotachograph which had been 
calibrated by a rotameter. However, rotameters 
require their own calibration and work under condi- 
tions of constant flow which are not pertinent to a 
device for measuring a peak of flow. More recently, it 
has been possible to generate known dynamic flows 
by using computer-driven pump systems (6,7) and by 
the decompression of pressurized gas systems (8,9). 
Extensive studies by Miller (10) have shown that 
although portable peak flow meters show a high 
degree of repeatability, and acceptable levels of 
between-instrument variation (6-9 1 min - ‘), the 
error profiles of these meters are such that important 
errors in the recording of PEF variability will result. 
Most full range meters over-read by up to 
80 1 min - ’ in the mid flow range between 300 and 
5001miU’ when used by adults (10). When used by 
children, many peak flow meters show an overestima- 
tion of up to 50 1 min-‘, with a variability between 
-65 and +1881min- ’ (11). Temperatures down to 
6°C and tilting from the horizontal down to 45” have 
no significant effect. 
Inaccurate absolute values of PEF may not be 
important if the recordings track changes in lung 
function accurately. However, this is not the case 
(12). When measurements made by four different 
brands of mini flow meters were compared to those 
made using a spirometer, the correlation found for 
changes in lung function was generally poor, the mini 
flow meters often providing an incorrect clinical 
message (12). 
One of the potential values of monitoring PEF is 
that it allows changes in airflow obstruction to be 
detected early, so that treatment can be increased to 
abort exacerbations of asthma. However, it has been 
shown that clinically detectable falls in peak flow 
occur up to 2 days after an exacerbation of respirat- 
ory tract symptoms can be detected, and therefore 
symptoms provide an earlier warning of an exacerba- 
tion than do PEF recordings (13). Symptom moni- 
toring also has the advantages that it does not require 
specialized equipment, and can be performed by any 
age of child. 
Recommendations 
Despite the problems associated with PEF 
monitoring, this technique can be of considerable 
benefit in certain well-defined circumstances. These 
include: 
(1) In the diagnosis of reversible airflow obstruction. 
(2) In the day-to-day management of patients with 
poor perception of their symptoms. 
(3) In the day-to-day management of the brittle 
asthmatic. 
(4) For monitoring the effect of treatment change. 
(5) For the documentation of the natural history of 
airways disease. 
Each patient should have their own personal meter 
in order to circumvent the problems of inter- and 
intra-brand variability, and to enable the patient to 
become skilled in the use of one brand of meter. 
Patients should take their own meter on each visit to 
their doctor. At each visit, doctors should check the 
technique used by the patient and the condition of 
the meter. Discrepancies between the values of PEF 
measured at home and those measured in the surgery 
should suggest poor technique. 
Manufacturers should take steps to adjust for 
non-linearity by adjustment of scale. This would be 
made easier for the manufacturer if consensus 
could be reached upon standards for accuracy and 
repeatability. 
Manufacturers’ recommendations on regular 
washing of the devices should be followed strictly. 
The accumulation of moisture and grime on the 
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channel of the pointer may retard its movement and 
lead to underestimation of PEF. 
Further work is required on the assessment of the 
accuracy of mini flow meters used in the clinical 
setting, and on the relationship between changes in 
PEF and changes in other indicators of asthma 
morbidity, such as symptom reporting and spiro- 
metric measurements of lung function. 
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